S2 -Additional XPS Data
respectively. The ratio of S to Mo was thus found to be 1.81 (±0.18), indicating only very few sulfur vacancies. 
S3 -Additional Growth Setup and Methods
Liquid exfoliated MoO 3 preparation: MoO 3 powder (30 g) was added to isoproponal (100 mL) in a 140 mL open top, flat bottomed beaker. The beaker was connected to an external cooling system that allowed for cooled water (50 o C) to flow around the dispersion during the 5h sonication whereby the sonic tip was pulsed for 9 s on and 2 s off. This yielded a stock dispersion of stable nanosheets in 2-proponal, aliquots of which were centrifuged at 5 krpm for 120 mins. The nanosheets used here were found to have a mean length and thickness of 61 nm and 14 nm respectively, as determined previously 3 . layer. Kinetic theory predicts that the molecular flow of the vapour through the hole is directed according to a cosine distribution law, and is therefore proportional to cos(φ), which here is restricted geometrically to φ = 0 o and therefore cos(φ) = 1. Therefore, the proportionality holds 4 that:
S4 -Kinetic Growth Model
Where A e =πr 2 is the simplified circular area of evaporation mass.
(S3)
For M e constant (which can be assumed to be the case, as the amount of mass of seed precursor continually available to be evaporated is effectively infinitely larger than that which will ever nucleate on substrate) and for r that can be varied, which is controlled by experimental setup, then from eq.S2, the proportionality becomes:
This translates to an effectively infinite mass being available for growth to any given area on the growth substrate as the source-substrate distance, r, tends to zero, as is the case in the process presented in this study. However, the mass being kinetically available does not necessarily translate to the mass nucleating on the growth substrate, as explained in the main text, due to the predominant thin film growth processes and thermodynamically favourable conditions meaning that any given mass will prefer to nucleate on a defect on the surface, or laterally along the edges of an existing nucleated film. A simple schematic is shown in Fig.S4 (c) of how films grow together to form seemingly random grain boundaries. 
S5 -Further MoS 2 Spectroscopic Analysis and Details
To characterize and in particular to show the monolayer nature of the large area films, Raman spectroscopy was used, focusing on two characteristic Raman active modes as discussed in the main text. In the case of a monolayer crystal, these are E' at ~385 cm -1 , and A' 1 at 403 cm -1 5 . The maps of E' intensity in Fig.2(d) and A' 1 intensity in Fig.2(e) in the main text show little variation in intensity over the entire area, apart from in the presence of grain boundaries.
Additional Raman maps extracted from the same area as those in Fig.2 is a map of A1/B1 intensity ratio, showing the uniformity in PL over the scanned area. 
S6 -CVD growth of WS 2 from WO 3 dispersions
WO 3 powders were sonicated in isoproponal and dispersed onto SiO 2 wafers in an analogous way to that described previously for MoO 3 . For patterned growth, WO 3 patterns of 10 nm thickness were sputtered from a MaTecK target through a metal shadowmask, consisting of arrays of squares 100 µm in size, using a Gatan PECS. The patterns were deposited onto commercially available silicon dioxide (SiO 2 , ∼290 nm thick) substrates, which were thermally grown on top of ⟨100⟩ oriented crystalline Si wafers. The oxide deposition rate and thickness were monitored using a quartz crystal microbalance. The CVD processing conditions are identical to those described in the main text.
The WS 2 Raman spectrum is characterized via the first-order modes at the Brillouin zone centre. These are the in plane phonon mode, E 1 2g (Γ) and the out of plane phonon mode A 1g (Γ) 7 . Fig.S6(a) shows an optical micrograph of a typical WS 2 film. Since WO 3 is not a layered material like MoO 3 , the dispersed particles cannot be exfoliated in a controlled manner, and a high concentrations of WO 3 nanoparticles of controlled size cannot easily be dispersed in solution. Hence we hypothesize that the areas of large monolayer growth correspond to areas of good coverage of small WO 3 particles on the seed substrate. Fig.S6(b) and (c) show maps of photoluminescence intensity and 2LA(M) + E 1 2g Raman intensity.
Average photoluminescence and Raman spectra of the films are shown in Fig.S6(d) and (e) respectively. These spectra were taken with a 532 nm excitation wavelength, which is close to resonance with the B exciton absorption peak for WS 2 8 . This gives rise to the 2LA(M) 
